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ABSTRACT

The importance of adopting Sustainable Agricultural Practices (SAPs) approach to improve food
production cannot be overemphasized in policy development and research agenda of many
countries in sub-Saharan Africa. This study investigates how socio-demographic factors influence
farm-level decision process associated with the adoption of sustainable agricultural practices
among smallholder farmers in Ogun State. A multi-stage sampling technique was used to select
196 farmers. Primary data were collected with the aid of structured questionnaires. The data
collected were analyzed using descriptive statistics, Likert scale rating and multivariate probit
model. The results showed that majority of the farmers were male with mean age of 35 years
cultivating an average farm size of 5.8 hectares. The use of improved variety was adopted by
95.41% and this was rank first among the practices adopted by the farmers. Agroforestry was rank
second and adopted by 85.71% of the respondents. The extent of adoption by the respondents
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showed that 94.39 and 72.45 were practicing the use of improved variety and agroforestry
regularly. The factors influencing adoption of sustainable practices were age, education, farm size,
farming experience and membership of social organization. The result further revealed that young
farmers are more likely to adopt sustainable agricultural practices as option to increase productivity
and reduce vulnerability of environment to ecological problems. This suggests that campaign for
adoption of sustainable agricultural practices should target young farmers. However, this is not to
discriminate older farmers in the sustainable agriculture policy agenda. The study established that
there are complementary and substitute effects between the sustainable agricultural practices. This
showed that policy changes that affect adoption of a given practice can have spillover effect on the
other. Hence, extension services and promotion agenda should always emphasize the effects
between different practices to enhance farmers’ choice.

Keywords: Sustainable agricultural practices; smallholder farmers; multivariate probit; adoption.

1. INTRODUCTION

Agriculture is the bed rock of many developing
economy in sub-Saharan Africa for example
Nigeria. Agriculture is the major driver of
economic growth and development. In spite of
most countries’ comparative advantage in food
production, the state of the Agricultural sector
has continued to rely on primitive methods to
sustain the increasing population growth. Hence
the sector is yet to reach its full potential to

transform the economy  and reduce
socioeconomic hardship which is the major
problem facing many households. The

underperformance of agriculture in most of these
countries has been attributed to inability to
embrace sustainable approach to food
production and new innovations. Agricultural
development depends to a large extent on
farmers’ willingness and ability to make use of
new technologies and innovations for the
socioeconomic and well-being of the people

[1].

Sustainable agricultural practices remain the
viable option to boost farm productivity among
small holder farmers in developing economy
particularly Nigeria where the agricultural system
is characterized by peasant production with
customary land tenure system, low productive
capacity arising from poor technology adoption
and crude method of farming [2,3]. The problem
of land degradation and decline productivity in
rural agriculture have been attributed to poor
agronomic practices age-long soil amendments
method and the use of obsolete mechanical
approach to soil management [2].

Sustainable agriculture is an important concept
to alert farmers and it is alternative farming
systems to traditional methods of farming. The
methods are capable of achieving the profitability
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maximization objective of  conventional
agriculture and maintenance of ecological
dynamics of agro-ecosystems and biodiversity.
Consideration  for  sustainable  agriculture
practices is not only the future requirements of
production increase, but to maintain the quality of
environment, water and soil [4].

Achievement of sustainable food security
objective depends on efficient agricultural system
that will not only emphasize increased food
production but embrace the practices that will
reduce the vulnerability of environment to
ecological problems such as soil degradation,
climate change, erosion etc. Food insecurity is a
threat to sustainable socioeconomic
development particularly in sub Saharan African
Countries. Despite the effort to combat hunger
and nutrition insecurity, more than 23.2% which
translate to about 236.5 million people are still
under nourished in this region [5]. This therefore
requires more investment and adoption of

sustainable agricultural practices that will
maximize farm productive resources for
increased output.

The promotion of sustainable agricultural

practices as option to tackle the problems that
are facing agricultural development and
achievement of sustainability objective has
become a major issue among development
planners, donor agencies, and extension workers
[6]. Examples of sustainable agricultural
practices include the use of improved varieties,
agroforestry, integrated pest management,
conservation agriculture, legume intercropping,
legume crop rotations, use of animal manure,
and soil and water conservation [7,8,9].

There are several efforts to promote sustainable
intensification of smallholder farmers yet, there is
under utilization of conservation and sustainable
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agricultural practices in SSA compared to many
developed countries [10,11]. This has been
attributed to many factors that are influencing the
adoption level. It is essential to investigate the
underlying factors that affect farm-level adoption
decision. The use of sustainable
practices among farmers requires understanding
the socioeconomic factors affecting their ability to
implement these practices at farm-level [12].
This study determines the adoption of
sustainable agricultural practices and the factors
that are influencing farmers’ adoption decisions.

2. METHODOLOGY

The study was carried out in Ogun State. The
coordinate of the State is approximately between
latitude 3° 30 N and 4° 30 N and longitude 6° 30
E and 7° 30 E [13]. The agro-ecological
classification of Ogun State is rainforest and lies
in humid tropical zone with high level plant and
tree cover. The State has two distinct seasons
with short dry season which lasts for four months
from November to February. It lies within humid
tropical agro-ecological zone. The area
supported arable crops production with maize,
cassava, legumes etc.

2.1 Sampling Procedure

The study was conducted among the maize
farmers. This is due to the fact that maize is a
major crop in the area and mostly grown among
the majority of farmers in sole cropping and
mixtures with other crops. The respondents were
196 maize farmers selected through a multistage
sampling procedure. In the first stage purposive
method was employed to select two agricultural
zones (Abeokuta and llaro) based on agricultural
development classification. In the second stage
selection was based on random method. One
agricultural block was selected from each of the
zones after which four cells were randomly
selected from each block. These blocks were
llugun and Oke-odan. The selected cells were
Kila, Odeda, Olodo and llugun. The total number
of registered maize farmers in these cells was
1310. The selected cells in Oke-odan were llase,
Ipokia, oke-odan and lhunbo. The total number
of registered maize farmers in these cells was
1260. The study made use of proportional
sampling to select the farmers after the
determination of sample size using a simplified
formula provided by [14]. Primary data were
collected with the wuse of structured
questionnaires.
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2.2 Analytical Techniques

The socio-demographic characteristics of the
respondents were analyzed using descriptive
statistics such as frequency count and
percentages. A four point Likert scale was used
to determine the adoption of SAPs among the
respondents. This was graded as regularly = 4,
Sometimes = 3, Rarely = 2 and Never = 1.

The mean score of respondents is computed as:
4+3+2+1=10; 10/4 = 2.4 cut off point.

Using the interval scale of 0.40, the upper cut-off
point was determined as 2.5.00 + 0.50 =3.0; the
lower limit as 2.5 — 0.50=2.0. On the basis of
this, mean scores below 2.0 (i.e. MS < 2.0) was
ranked non use of SAPs i.e. non adopter. Those
between 2.0 — 3.0 were considered as moderate
users of SAPs while mean scores that was
greater than or equal to 3.0 (i.e. MS = 3.50)
was considered to be regular user of SAPs
approach.

Multivariate probit model was used to identify
factors influencing the adoption of SAP among
farmers based on the fact that a farmer could be
found with a mix of sustainable agricultural
practices. These practices could be adopted
simultaneously and/or sequentially as a
complement or supplement to each other.
Hence, the adoption decision is multivariate [7,8].
The use of univariate probit or logit models is
appropriate when adoption decisions are inter-
related since univariate models ignore the
correlation in the error terms of adoption
equations. The correlation arises because the
same unobserved characteristics of farmers

could influence the adoption decisions for
different SAPs. Failure to capture such
interdependence will lead to biased and

inaccurate estimates.

According to [15], sustainable agricultural
practices could be grouped into three categories.
These are climate risk smart agriculture; crop

protection and soil fertility management
practices. The climate risk management
practices included conservation agriculture,

staggered planting and use of improved varieties.
Integrated pest management was one of the crop
protection option. The last category was soil
fertility management practices which include
inorganic fertilizers and use of organic manure.
The expectation is that farmers would likely use
SAPs that complement each other.
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Table 1. Summary of independent variables included in the model

SN Variables Measurement

1 X4 Age Years

2 X2 Education Years of formal schooling
3 X3 Household size Number of person

4 Xa Farm size Hectare

5 Xs Total annual income Naira

6 Xs Membership of social organization Years of membership

7 X7 Access to public extension Number of contact

8 Xg Experience in farming Years of experience

9 X Knowledge of water pollution Dummy (yes =1 No=0)

Multivariate probit mode is specified below

Yo' = Bp+Xpptep, P=123.... 5
= (1 e > )
0 oterwise
Where,
Y,," is a latent variable that captures the

unobserved preferences associated with the
choice of practice ‘p’. This latent variable is
assumed to be a linear combination of observed
characteristics, Xip, and unobserved
characteristics captured by the stochastic error
term, eip. The vector of parameters to be
estimated is denoted by Bp. Given the latent
nature of yipx*, estimation is based on observable
binary variables yip.

The error terms ¢ip, p = 1,2...... 4 is normally
distributed with mean value of 0 and a variance-
covariance matrix V, where V has 1 on the
leading diagonal, and correlations pjk = pkj as
off diagonal elements.

1 P12z P13 Pis Pik
V= pa 1 py3 P2a P2k
p31 p32 1 p34 p3k
Pj1  Pj2 Pjz pja 1
Where,
p (rho) denotes the pairwise correlation

coefficient of m (p), the off-diagonal elements in
the variance—covariance matrix of the equations
become non-zero. Estimating p is not just to
determine the correlation coefficient; it indicates
a complementary relationship if the estimated
value is positive and substitutes if it is negative.

Four sustainable practices were used these
include use of improved variety (Y,), agroforestry
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practice (Y,), use of organic manure (Y3),
integrated pest management (Y,). Independents
variables included in the model are shown in
Table 1.

3. RESULTS AND DISCUSSION

3.1 Socioeconomic Characteristics of the
Farmers

The results in Table 2 revealed the socio-
demographic characteristics of the farmers. The
result showed that 69.89% were male while
30.10% were female. This indicates that male
farmers dominated smallholder maize production
in the study area. The average age of the
farmers was 35 years this indicates that the
respondents are youth and still in their active age
group. This showed a greater participation of
young farmers in farm production. Age is
important in socio economic assessment
associated with agriculture because it could be
used to determine how active and productive a
farmer could be [16]. The result of educational
attainment showed that there is high literacy level
among the farmers. Only 11.22% do not have
access to formal education. The average farm
size was 5.8 hectares. The farmers could be
classified as small scale farmers. The average
farm size is within the range of subsistence
farmers who operate within 0.1-6.0 hectares as
classified by [17]. The average household size
was 5 members per household. The advantage
of large household size is availability of family
labour especially if household member fall within
the working age group. The average years of
experience in farm production was 20 years. This
implied that farmers are familiar with agricultural
production and must have accumulated
experience related to farm business. More than
three quarter (78.6%) of the farmers had contact
with extension service during the farm production
year under consideration in this study.
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Table 2. Farmers socio-demographic characteristics

Variable Frequency Percentage
Sex

Male 137 69.89
Female 59 30.10
Marital Status

Married 151 77.04
Single 45 22.95
Age (years)

21-30 70 35.71
31-40 66 33.67
41-50 52 26.53
51-60 7 3.57
>60 2 1.02
Mean 35

Education

No formal education 22 11.22
Primary education 8 4.08
Secondary education 93 47.45
Tertiary education 77 39.29
Farm size (hectare)

1.1-5.0 96 48.97
5.1-10.0 45 22.96
>10 55 28.06
Mean 5.8

Experience (years)

1-10 70 35.71
11-20 76 38.78
>20 50 25.51
Mean 14

Household size

1-5 76 38.78
6-10 118 60.20
>10 2 1.02
Mean 5

Extension contact

Yes 153 78.06
No 43 21.94
Total 196 100.00

Table 3. Rate of adoption of sustainable agricultural practices among farmers

S/No Technologies Frequency* Percentage Rank
1 Improved variety 187 95.41 1
2 Agroforestry 168 85.71 2
3 Use of organic manure 81 41.33 4
4 Integrated pest management 164 83.67 3

* Multiple responses were allowed

3.2 Adoption of Sustainable Agricultural
Practices

The results presented in Table 3 showed the
adoption of sustainable agricultural practices
among the respondents. It was revealed that the
use of improved variety was adopted by 95.41%
and this was rank first among the practices
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adopted by the farmers. This could be due to the
importance attached to increased productivity as
a result of improved variety. Agroforestry as a
sustainable practice was ranked second. This
was adopted by 85.71% of the respondents.
Agroforestry is the combination of tree and crops
on the same plot. It is a sustainable land
management option to achieve productivity of
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crop yield and mitigate climate change [18]. In
their study of [19] on farmers’ participation in
agroforestry noted that the higher involvement of
farmers in agroforestry was due to the fact that it
is a sustainable form of farming practice for
achieving land sustainability. The system has the
potential for increasing food production, and
enhancing the household income. Those that
adopted the use of organic manure constitute
83.67%. Larger adopters of organic manure
application indicate that farmers are
knowledgeable about the importance of this
sustainable form of agriculture. Organic manure
is a soil amendment strategy that improves the
physical properties and soil erosion [20].
Integrated pest management (IPM) was adopted
by 41.33% and this was the least among the
sustainable farming options presented to the
farmers. The low adoption rate obtained in the
use of IPM in this study is similar to [21]'s
assertion that there is poor adoption of integrated
pest management among farmers in developing
countries.

3.3 Extent of Adoption of Sustainable
Agricultural Practices

The result presented in Table 4 show the extent
to which farmers are practicing sustainable
agricultural practices it was revealed that 94.39%
of the farmers were regularly use improved
variety. This implied that farmers were aware of
the importance of improved variety and attached
greater value to its usage. Those that never used
improved variety constitute 3.06. More than two
third (72.45%) of the farmers use were regularly
practicing agroforestry while 14.80% were never
practiced agroforestry. Adoption of agroforestry
by 72.45% of the farmers is a good indication to
achieve multiple land use and enhance
increased productivity. The use of organic
manure on regular basis was adopted by
39.28%. Those who were never use organic
manure constitute 5.6%. Regular use of IPM was
done by 20.92% while 62.76% sometimes use
IPM. Those who were never use IPM were
12.75%. The respondent who have never
practice any of the selected sustainable

agricultural practices could be regarded as non
adopter.

3.4 Factors Influencing Adoption of
Sustainable Practices among Farmers

The results presented in Table 5 showed the
determinants of sustainable agricultural practices
among the farmers in the study area. The
likelihood ratio test which represent the overall
correlation error terms was 135.47 and this value
was significant at 1% level of probability. This
indicates that the error terms in the specified
model are correlated. The significant of this is
that the application of multivariate probit model
was appropriate to identify the factors influencing
the adoption of sustainable agricultural practices.
The estimated coefficient of age had significant
relationship with all the practices. It was positive
with adoption of improved variety while it was
negatively related to adoption agroforestry,
organic manure and IPM. This implied that there
is probability that the older farmers would adopt
improved variety. Adoption of agroforestry,
organic manure and IPM was common among
the younger farmers. This result was similar to
what was obtained by [15] who reported that
young farmers are more likely to adopt
conservation agriculture but as farmers become
too old the likelihood to adopt this technology
falls. The negative coefficient of age with
agroforestry is not surprising because older
farmers may not be willing to involve in tree
planting due to long gestation period of tree and
harvesting cannot be achieved in short period of
time. The coefficients of education were found
exerting positive influence on all the sustainable
practices except the use of improved variety.
Membership of social organization was
influencing all the sustainable practices. This
variable was positive indicating that there is
probability that with increase vyears of
membership there will be increase in the rate of
adoption.

The rho values which indicate complementarities
and substitutes of the sustainable practices
revealed that there is complementarity

Table 4. Extent of adoption of sustainable agricultural practices

Sustainable practices Regularly Sometimes Rarely Never Weighted score
Use of improved variety 185(94.39) 2(1.02) 3(1.53) 6(3.06) 3.9
Agroforestry practice 142(72.45) 23(11.73) 2(1.02) 29(14.80) 3.4
Use of Organic manure 77(39.28) 5(2.55) 103(52.55) 11(5.6) 2.7
IPM 41(20.92) 123(62.76)  7(3.57) 25(12.75) 2.9

Figures in parentheses are percentages
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Table 5. Multivariate probit model of estimated coefficients

Variables Improved variety Agroforestry Organic manure [IPM

Constant 6.328 (5.335) 0.900(0.976) 1.690***(0.531) 1.435(0.829)
Age 0.325** (0.146) -0.001**(0.036) -0.037%(0.021) -0.102***(0.029)
Education 0.569 (1.546) 0.085(0.159) 0.216**(0.090) 0.985***(0.191)
Farm size 0.091 (1.102) 0.251*%(0.124)  0.153***(0.031) 0.027(0.068)

Farming experience
Household size
Membership of

-0.128 (0.941)
-0.787 (0.660)
1.337** (0.639)

-0.156**(0.066)
-0.032(0.147)
0.627**(0.166)

-0.045**(0.021)
0.202**(0.069)
0.108***(0.042)

0.029***(0.038)
0.311*%(0.119)
0.341**(0.106)

association

Rho1 Rho2 Rho3 Rho4
Rho2 -0.35
Rho3 -0.33 0.041
Rho4 -0.32 0.002 0.55
Extension contact 3.009 (2.107) 0.900(0.976) 0.090(0.107) 3.333(104.72)
Wald chi2 135.47**
Loglikehood -165.19

*=p<0.10, **=p<0.05, *** =p<0.01

(positive  correlation) and  substitutability emphasize these effects between different
(negative  correlation)  between  different practices to enhance farmers’ choice.

practices. The result supports the assumption of
interdependence between the different practices.
The highest positive correlation (0.55) was
between the use of organic manure and IPM.
Application of manure will raise the fertility of the
soil while IPM will protect the crop from pest
infestation which will result to better crop yield.

4. CONCLUSION AND RECOMMENDA-
TIONS

The study revealed that adoption of sustainable
agricultural practices among smallholder farmers
in the study depends on the socioeconomic
characteristics. These include age, education,
farm size, experience in farm production and
membership of social organization. The negative
estimated parameter for age indicated that young
farmers are more likely to adopt agroforestry
practices, use of organic manure and IPM as
sustainable framing practice option to increase
productivity and reduce environmental
vulnerability to ecological problems. This
suggests that campaign for adoption of
sustainable agricultural practices should target
young farmers. However, this is not to
discriminate older farmers in the sustainable
agricultural policy agenda. It was established
from this study that there is complementarities
between adoptions of sustainable agricultural
practices. In some cases substitute effects were
observed. The implication of this is that policy
changes that affect adoption of a given practice
can have spillover effect on the other. Hence,
extension services and promotion agenda should
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